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 РϼІвЮϜ ϼϜϼЦϜ 

" :ϣвмЂмвЮϜ ϣЮϝЂϼЮϜ иϺк ϸϜϸКϖ дϜ ϸлІϜ  ϣтЯϲвЮϜ ШϝвЂъϜ ϼмІЦ ϤϝУЯ϶в дв дϜϾмϦтІЮϜ РтЊмϦм ЬϾК

 "ϣтмтϲЮϜ йЊϜм϶ ЌЛϠ ϣЂϜϼϸм  ϞЮϝАЮϜ дв ϣвϸЧвЮϜм ̪ )дЂϲ Ѐжмт атϼв (    ϣтЯЪ сТ сТϜϼІϜ ϤϲϦ ϤвϦ

 .ϣтЊЊ϶ϦЮϜ ϣвϝЛЮϜ амЯЛЮϜ сТ ϼтϦЂϮϝвЮϜ ϣϮϼϸ Ьтж ϤϝϠЯАϦв дв ̯Ϝ̭ϾϮ дϝЂтв ϣЛвϝϮ /ϣтЂϝЂъϜ ϣтϠϼϦЮϜ 

 

 

 

   :ЙтЦмϦЮϜ 

   аткϜϼϠϜ ϼУЛϮ дЂм .ϸ.ϒ:аЂъϜ 

   ϺϝϦЂϜ :свЯЛЮϜ ϞЧЯЮϜ 

 /  /   :ϵтϼϝϦЮϜ2025 

 

 .ϣІЦϝжвЯЮ ϣЮϝЂϼЮϜ ϱІϼϜ ϤϝвтЯЛϦЮϜ пЯК ̯̭ϝжϠ 

 

  

  :ЙтЦмϦЮϜ 

  :аЂъϜатϼЪ дтжϲ аІϝк .ϸ .ϒ 

  ϺϝϦЂϜ :свЯЛЮϜ ϞЧЯЮϜ 

  ϣвϝЛЮϜ амЯЛЮϜ аЂЦ ЀтϚϼ 

  ϝтЯЛЮϜ ϤϝЂϜϼϸЮϜ ϣжϮЮ ЀтϚϼ 

 /   /   :ϵтϼϝϦЮϜ2025 

  



 

 

 ϣІЦϝжвЮϜ ϣжϮЮ ϼϜϼЦϖ 

  :ϣвмЂмвЮϜ ϣЮϝЂϼЮϜ пЯК ϝжЛЯАϜ ϸЦ ϣІЦϝжвЮϜ ϣжϮЮ ̭ϝЎКϜ ϝжжϜ ϸлІж  ϤϝУЯ϶в дв дϜϾмϦтІЮϜ РтЊмϦм ЬϾК"

 "ϣтмтϲЮϜ йЊϜм϶ ЌЛϠ ϣЂϜϼϸм ϣтЯϲвЮϜ ШϝвЂцϜ ϼмІЦ  ϞЮϝАЮϜ дв ϣвϸЧвЮϜ ̪ )дЂϲ Ѐжмт атϼв(    ϸЦм

  амЯЛЮϜ сТ ϼтϦЂϮϝвЮϜ ϣϮϼϸ ЬтжЮ ЬмϠЧЮϝϠ ϢϼтϸϮ ϝлжϜ ϸЧϦЛжм ϝлϠ ϣЦыК йЮ ϝвтТм ϝлϦϝтмϦϲв сТ ϞЯАЮϜ ϝжІЦϝж

 .ϣтЊЊ϶ЮϜ ϣвϝЛЮϜ 

 

 :ЙтЦмϦЮϜ                                                             :ЙтЦмϦЮϜ 

 :свЯЛЮϜ ϞЧЯЮϜм аЂъϜ                                              :свЯЛЮϜ ϞЧЯЮϜм аЂъϜ 

 :ϵтϼϝϦЮϜ                                                             :ϵтϼϝϦЮϜ 

     ϣжϮЯЮϜ ЀтϚϼ     ϣжϮЯЮϜ мЎК 

 

 :ЙтЦмϦЮϜ                                                             :ЙтЦмϦЮϜ 

 :свЯЛЮϜ ϞЧЯЮϜм аЂъϜ                                              :свЯЛЮϜ ϞЧЯЮϜм аЂъϜ 

 :ϵтϼϝϦЮϜ                                                             :ϵтϼϝϦЮϜ 

      ϣжϮЯЮϜ мЎК     (РϼІвЮϜ) ϣжϮЯЮϜ мЎК 

 

/    /     ϵтϼϝϦϠ ϢϸЧЛжвЮϜм (           ) ϣвЦϼвЮϜ йϦЂЯϮ сТ ϣжϮЯЮϜ ϼϜϼЦ пЯК ϣтЯЪЮϜ ЀЯϮв ФϸϝЊнлнр . 

                                                                         :ЙтЦмϦЮϜ 

                                                                         :свЯЛЮϜ ϞЧЯЮϜм аЂъϜ 

                                                                        /    /     :ϵтϼϝϦЮϜнлнр. 

                                                                         ϣтЂϝЂъϜ ϣтϠϼϦЮϜ ϣтЯЪ ϸтвК 6
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ċW|uuuuuuuuuuuuuuuuuuuuuuuuýħWDDD6

         xäĦĵã ŇĀĵãŃ wÝ 2ňçăÿ §ľ_ŉ ã[Ąĉ ĿÛäġÿ Ļäı ļĹ wÝ 2ňíäŊù r ĳŃōã ăńľĵã wÝ((( 

wÝŃ(( êèŊè¹ã ňĹÙ wÝ 2ŸäĹŒĉŃ ňùŃĄĵ ŸäĺĊĶç äŁäĕăŃ 2¢Ģí àĪĚí äłłõŃ êĺĊç ìĽäı ļĹ wÝ 2Ļäľ¹ã ĠèĽ(( 

wÝŃ(( ąäÁŏã ãĂŁ ëäĚ¾ ļĹ êĚ¾ Ĵı r İíĀĮîĩã  ¢Ķĭ r ĿĄñÙ ňĮçŃ ĿĀĊõ åäĥ ļĹ wÝ 2ĴùãĄĵã ňýÙ  ĳÚĉÙ

 r ŇĀľŭŭŭŭĉ 2œãĆġōã ňíńýÝ wÝŃ (ŀîµă ĄĮîŭŭŭŭĊĹ r İç ¦ĢĺÆ ĻÙŃ 2êľ¸ã ēäŉă ļĹ êŭŭŭŭĕŃă į ĭ ĴĢÆ ĻÙ Tã

  ã[ĄĲŭŭŭč  œŒèľĵã ňáäĭĀŭŭŭđÙ 2ĬŉĄĚĵã īäĩă wÝ ( ĸĲçŃ ĸĲľĹ œĆõ ńŁ ŀżíĆÁÙ äĹ ĴıŃ 2æĶĮĵã ļĹ ĸĲĵ ã[ĄĲŭŭŭč éäŊ¹ã

ļĹ wÝ (ã[§òı ¦ġ ìĪĪý ¥ĵã ĸĲŉÿäŉÙŃ 2êŊĩäŭŭŭĒĵã ĸĲçńĶĮĵ  aňĺžĶĢĹ wÝ 2êĽäĹÙ êĺĶĲĵã ĻÙŃ 2êĵäŭŭŭĉă ĸĶĢĵã ĻÙ ňĽńĺĶġ

œäľèĵã ãĂŁ r ćäŭŭŭŭŭĉōã Ąö¹ã ĠŭŭŭŭŭĕŃ ļĹ  ĸîĽÙ êúŊŭŭŭŭŭĒĽ Ĵı rŃ 2ĴùãĄ»ã Ĵı r œŒõōã   2 êĮŊĭÿ ìĽäı ļĹ  wÝŃ

ĄĹŃ 2ĄĲĪĵã  2]ħäı źĸĶĢç ¦îľŭĖîùã ä»   2ĸŊŁãĄçÝ ĄĪĢõ ļŭĉŃ éăńîıĀĵã éāäîŭĉōã 2êĶŭĕäĪĵã ňíāäîŭĉÙ wÝ 2÷ŃĄĵã éĀŭč

 Tã ĳÚŭĉÙŃ 2êè¾Ń Ąþĩ ĴĲç 2Ġŭĕãńî»ã ąäÁŏã ãĂŁ ŇĀŁÙ 2ä[ĢŊ´ ĸĲŊĵÝ  Ąĺòĵã ôŭĖĽÙ ņîù ¦îłõŃŃ 2êŊĩäı ]êaƧŃ

 ¦ġ ĸĲŉĆÆ ĻÙŃ 2ŀŊĩ ďŒýŏã ¦ĭąĄŉ ĻÙŃ 2ä[ĢĩäĽ ŀĶĢÆ ĻÙ(œãĆ¸ã §ý 
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   ϼнϡ̮ЋЮϜ ̪ϣуЯϳгЮϜ Шϝг̮ЂцϜ ев еуКнж ϼн̮ЇЦ ев дϜϾнϧу̮ЇЮϜ ЈыϷϧ̮ЂϜ пЮϖ ϣуЮϝϳЮϜ ϣ̮ЂϜϼϹЮϜ

)Tenualosa ilisha) сϧг̮̮ ̮ЃЮϜм (Cyprinus carpio ЍЛϠ ϣ̮̮ ̮ЂϜϼϸм ϣуϚϝугуЫЮϜ ϣЧтϽГЮϜ аϜϹϷϧ̮̮ ̮ЂϝϠ ̪(

 ϣЮϜϾϖ бϪ ̪еуϦмϽϡЮϜ ϣЮϜϾϖ ЈыϷϧ̮ЂъϜ ϤϜнГ϶ ϥзг̮ЏϦ .ϣуϮнЮнуϡЮϜм ϣуϚϝугуЪнтϿуУЮϜм ϣуУуДнЮϜ й̮ЋϚϝ̮Ћ϶

 ϥПЯϠ Э̮Њϝϲ ϣϡ̮ЃзϠ дϜϾнϧу̮І пЯК Ьн̮ЋϳЮϜ бϦм ̪Эуϧу̮ЂцϜ ИϿж ϣуЯгК ϝлϧЯϦ ̪дϸϝЛгЮϜ16.56  дϜϾнϧу̮ЇЮ %

м ϼнϡЋЮϜ29.55.сϧгЃЮϜ дϜϾнϧуЇЮ % 

) сзуϦмϽϡЮϜ онϧϳгЮϜ ЌϝУϷжϜ ϣуϚϝугуЪнтϿуУЮϜ ЉϚϝ̮ЋϷЮϜ ϤϽлДϒ0.014м ϼнϡ̮ЋЯЮ %0.0014  %

) ϸϝвϽЮϜ ϣϡЃж ЌϝУϷжϜм (сϧгЃЯЮ0.438м ϼнϡЋЯЮ %0.427  ϣЮϜϾϖ ϣуЯгК Ϣ̭ϝУЪ пЯК ЬϹт ϝгв ̪(сϧгЃЯЮ %

 ϥПЯϠ Ϻϖ ϣЯϧ̮̮̮̮ЂцϜ ИϿж ϣϮϼϸ сТ ϣтнзЛв ФмϽТ Эϯ̮̮̮̮ЃϦ бЮ ϝгЪ .дϸϝЛгЮϜм еуϦмϽϡЮϜ86.19  дϜϾнϧу̮̮̮̮ЇЮ %

м ϼнϡЋЮϜ85  сЮϝК ИнзЮϜ егЎ сЮϝϳЮϜ дϜϾнϧуЇЮϜ СузЋϦ еЫгт ϭϚϝϧзЮϜ иϻк ϟЃϲм ̪сϧгЃЮϜ дϜϾнϧуЇЮ %

) ЭуϧуЂцϜ ИϿжHighly Deacetylated Degree; HDD.( 

  Э̮уЯϳϦ ϭϚϝ̮ϧж ϥ̮з̵уϠмFTIR  ) еувцϜ Йувϝ̮ϯгЮ ϢϿуггЮϜ аϿϳЮϜ ϼнлДïNH) Э̮ужнϠϼϝ̮ЫЮϜм (C=O  (

) БϠϜмϽЮϜмCïOïC  .ϣуЮϝК ϢмϝЧж рϺ дϜϾнϧу̮І пЮϖ еуϧуЫЮϜ ЬнϳϦм Эуϧу̮ЂцϜ ИϿж ϣуЯгК ϰϝϯж ϹЪϕт ϝгв ̪(

  ϭϚϝϧж ϥϳ̮Ўмϒ ϝгЪXRD   ϥПЯϠ ϼнЯϡϦ ϣϮϼϸ дϜϾнϧу̮ЇЮϜ ШыϧвϜ64.42м ϼнϡ̮ЋЯЮ %64.59  ̪сϧг̮ЃЯЮ %

.ЈыϷϧЂъϜ ϤϜнГ϶ Ϣ̭ϝУЪ еК ϣϯϦϝзЮϜ ϣтϼнЯϡЮϜ ϣузϡЮϜ аϝЗϧжϜ пЮϖ ϽуЇт ϝгв 

) с̮̮ ̮ЏгϳЮϜ Б̮̮ ̮ЂнЮϜ сТ ϣуЮϝК дϝϠмϺ ϣуЯϠϝЦ дϜϾнϧу̮̮ ̮ЇЮϜ ШыϧвϜ ЩЮϻЪ ϭϚϝϧзЮϜ ϤϽлДϒ1  %Acetic 

Acid  ев ϽϫЪϒ ϥПЯϠ ϩуϲ ̪(96 ЭЦϒ ϣϮмϿЮм ϝ̯уϛтϿϮ ϝ̯жϾм сϧг̮̮ЃЮϜ дϜϾнϧу̮̮І ϽлДϒ ϝгЪ .еуКнзЮϜ ыЫЮ %

 ϥПЯϠ Ϻϖ ̪ϼнϡ̮̮ЋЮϜ дϜϾнϧу̮̮ЇϠ ϣжϼϝЧв рнзЛв ЭЫ̮̮ЇϠ126.765  KDa  м30.477  cPs   ϝгзуϠ ̪сЮϜнϧЮϜ пЯК

 ϼнϡЋЮϜ дϜϾнϧуІ сТ ϥПЯϠ226.1 KDa м51.126 cPs .сЮϜнϧЮϜ пЯК 

 БϠϼ ϣуЯϠϝЦ сТ ϼнϡ̮̮ЋЮϜ дϜϾнϧу̮̮І пЯК сϧг̮̮ЃЮϜ дϜϾнϧу̮̮І ФнУϦ ̪ϣуУуДнЮϜ ЉϚϝ̮̮ЋϷЮϝϠ ХЯЛϧт ϝгуТ

  ϣ̮ϡ̮̮̮̮ЃзЮϜ ϥ̮ПЯϠ Ϻϖ ̪днϧтϿЮϜ ϥ̮тϾ463.98  Э̮Ϡϝ̮Чв %337.3 Ϥϝ̮ЦмϽТ ϽлЗϦ бЮ еуϲ сТ ̪сЮϜнϧЮϜ пЯК %

 ϥПЯϠ ϩуϲ ̪̭ϝгЮϜ БϠϼ ϣуЯϠϝЦ сТ ϣтнзЛв350.8м %360.9.сЮϜнϧЮϜ пЯК % 

  ϣϡЮϝ̮ЃЮϜ ϝтϽϧЫϡЮϜ нгж БуϡϫϦ пЯК ϣуЮϝК ϢϼϹЦ сϧг̮ЃЮϜ дϜϾнϧу̮І ϽлДϒ ϹЧТ ̪ϝтϽуϧЫϡЯЮ ϸϝ̮ЏгЮϜ Аϝ̮ЇзЮϜ ϝвϒ

 аϜϽЪ ϣПϡ̮̮̮̮ЋЮEscherichia coli    аϜϽЪ ϣПϡ̮̮̮̮ЋЮ ϣϡϮнгЮϜ ϝтϽϧЫϡЮϜмStaphylococcus aureus   ϹзК

) ϿуЪϜϽϦ0.25  ̪0.50  ̪0.75  ̪1.00  ̪1.50  ̪2.00  µg/ml  ϝ̮тϽϧЫϡЮ БуϡϫϧЮϜ ϣ̮ЧГзв ϽГЦ НЯϠ ϩ̮уϲ (E. 



 

   
 

coli (19.67  ̪18.00  ̪16.00  ̪15.33  ̪13.33  ̪12.67  mm)    ϝ̮вϒ ̪сЮϜнϧЮϜ пЯКStaph. aureus  

) БуϡϫϧЮϜ ϣ̮ЧГзв ϽГЦ НЯϠ Ϲ̮ЧТ15.67 ̪15.33 ̪15.00  ̪14.00 ̪11.67 mm ϽлДϒ ϝ̮гзуϠ .сЮϜнϧЮϜ пЯК (

  ϣЧГзв ϽГЦ НЯϠ Ϻϖ ̪ϿуЪϜϽϧЮϜ ЙугϮ ϹзК аϜϽЪ ϣПϡ Ћ̮Ю ϣϡЮϝ Ѓ̮ЮϜ ϝтϽϧЫϡЮϜ нгж БуϡϫϦ пЯК ϢϼϹЦ ϼнϡ Ћ̮ЮϜ дϜϾнϧу І̮

) БуϡϫϧЮϜ19.33 ̪18.33 ̪16.67  ̪15.33 ̪14.33 mm  ϣ П̮ϡ̮̮̮̮ЋЮ ϣ ϡ̮ϮнгЮϜ ϝ т̮ϽϧЫϡЮϜ ϤϽлДϒ еуϲ сТ ̪(

.БуϡϫϦ ХАϝзв ЭϯЃϦ бЮм ϼнϡЋЮϜ ев ЉЯϷϧЃгЮϜ дϜϾнϧуЇЮϜ ϽуϪϓϧЮ ϣвмϝЧв аϜϽЪ 

  дϜϾнϧу̮І Ϭϝϧжш Ϝ̯ϹКϜм Ϝ̯ϼϹ̮Ћв ЭϫгϦ сϧг̮ЃЮϜм ϼнϡ̮ЋЮϜ Шϝг̮Ђϒ ϼн̮ЇЦ ϤϝУЯϷв дϒ ϭϚϝϧзЮϜ иϻк ϹЪϕϦ

 сТ йвϜϹϷϧ̮̮̮ЂϜ ϣужϝЫвϖ бКϹт ϝгв ̪ϢϿугϧв ϣуϮнЮнуϠм ϣуУуДмм ϣуϚϝугуЪм ϣуϚϝтϿуТ ЉϚϝ̮̮̮ЋϷϠ ϢϸнϯЮϜ сЮϝК

.ϣУЯϧϷгЮϜ ϣуϛуϡЮϜм ϣуϡГЮϜм ϣуКϝзЋЮϜ ϤϝЧуϡГϧЮϜ 

  



 

   
 

 ëäŉńîÍã 
  

  

   

   

  π 

    

   

                               π  1π4 

1- 1   2 

2- 1      3π4 

                        ς    5π35 

1- 2   6 

2- 2   8 

3- 2    11 

1- 3- 2   12 

2- 3- 2    13 

3- 3- 2   14 

4- 3- 2   14 

5- 3- 2   15 

4- 2     16 

1- 4- 2      16 

1- 1- 4- 2    16 

2- 1- 4- 2    17 

3- 1- 4- 2     17 

2- 4- 2       17 

1- 2- 4- 2      18 

2- 2- 4- 2     18 

3- 2- 4- 2     19 

3- 4- 2      20 

1- 3- 4- 2    20 



 

   
 

  

2- 3- 4- 2    21 

3- 3- 4- 2     21 

5- 2      21 

1- 5- 2    22 

1- 1- 5- 2     22 

2- 1- 5- 2   23 

3- 1- 5- 2     24 

4- 1- 5- 2    25 

 2- 5- 2   26 

1- 2- 5- 2   26 

2- 2- 5- 2     27 

3- 2- 5- 2     28 

4- 2- 5- 2    29 

6- 2    29 

1- 6- 2    30 

2- 6- 2     31 

 3- 6- 2    32 

4- 6- 2    33 

5- 6- 2    34 

 6- 6- 2   35 
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Introduction 

              

              

 Φ             

           ύ 

ύ    ό  ύ   όΦΦΦ polylactic acid & 

Polyhydroxyalkanoate)              

              

             

ύ Φ      Mathihde, et.al. 2024Φό 

              

92.1     2017    254   ҈27     1970 

ύUnited Nations, 2019           Φό

               

   Φ 

             

ύ     Food and Agriculture Organization of the United 

Nations FAO             ό
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ύ            Puja,et.al. 

2024Φό                 

 ύ  Markoof, et.al. 2020  όQin, et.al. 2022       

           7.2  12     

 Φ      

              

 ύ         Yamura, et.al. 2022   ό

               

             

 ύ   Ideia, et.al. 2020Φό 

      Hydroxyapatite       

Hydroxyapatite              

              

 ύ   Lin, et.al. 2020Φό 

              

           

 ύ ΦΦΦ    Coppla, et.al. 2021Φό 

            

         ό     ύ
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6DDDDDDDDDDDDDDDDϣвϹЧгЮϜ D IntroductionDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

              

 ύ        Pech- Cohuo, et.al. 2022 ό

            

ύ  Hasnain, et.al. 2021        ό

           

           

       ΦύRaza, et.al. 

2020; Maleki, et.al. 2022Φό 

              

               

              

  81043   2021        Φ    

                

                

Υ         

1π             

Φ 

2π  Φ        

3π      Φ    
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6DDDDDDDDDDDDDDDDDDDDDDDDDDD) {X­ÔW6ĈÞkW¡õ66Review sourcesDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD> 

2π1π Υ  nN)5O13H8(C Υ 

      1799     Hatchett   

 Φ         Φ        

   1811               

     Ϧ Ϧ     Φ      

  1823             

     Ϧ Ϧ  kitos  ύ Ϧ Ϧ  Ϧ Ϧ Hassainia, 

2018; Aljawish, 2013 Φό 

      Lassin       

               

    Φ    Selies F       Φ

ύ           Hassainia, 2018 Φό 

              

            

ύ Invertebrates      ό      ύ  ό

ύ          Aspergilla's Niger ό(Rom§n-

Doval et al., 2023)           Φ

polysaccharides Amino      N-acetyl-D-glucosamine  

     ɓ-1,4)Φό 
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) ЭЫІ1_2( 

 еуϧтϝЫЯЮ рмϝугуЫЮϜ ϟуЪϽϧЮϜ(Islam, et.al. 2017). 

 

       180 ϲ       

 diacetylchitobiose-`N,N           

         (Daniel,E.A. & 

Michael,R.H. 2016) Φ 

               

 ύ      2π1        Φό

              

                 

 ύ       2π2 ό(Schafer,  et.al. 2025) Φ 
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) ЭЫІ2 -2 ( 

 еуϧтϝЫЮϜ ϟуЪϽϦм ϼϹЋв(Schafer, et.al. 2025) . 

2π2π  Chitosan Υ    nύN4O11H6Cό 

              

ύ      Dutta, 2016      Φό

             D-

glucoseamine)2-Amino-2-  deoxy-D-glucopyranose)  N-acetyl-D-glucosamine 

   ɓ-1,4)ό 
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 3π2ό 

   (Islam, et.al. 2017)Φ 

                50 ҈

  N-acetyl-D-glucosamine         50  ҈

(Doval, et.al. 2023)Φ 

         Amino groups   

    Primary and secondary hydroxyl groups   

 ύ  2π4             ό

              2NH-  

 C1   D-glucosramine        

 (Sharif, et.al. 2018)Φ 
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) ЭЫІ4 -2 ( 

 дϜϾнϧуЇЮϜ сТ ϽтнϳϧЯЮ ϣЯϠϝЧЮϜ ϣуУуДнЮϜ ЙувϝϯгЮϜ(Aranaz, et.al. 2021)   

 

            

              

     Φ    

     20π1200        

  (Kulikov, et.al. 2006)           

           (LMWC)   

150       (MMWC) 150π700    

   (HMWC)   700   (Minh, et.al. 2020)Φ    

      Biocompatible   Nontoxic   
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 ό   ύ  Antimicrobial activity  (Doval, et.al. 

2023)          MMWC     

HMWC                

              

              

               

              

      (Aranaz, et.al. 2021)Φ 

2π3π   Υ 

             

        Φ        

                  

  1110π1410  Bastiaens. et.al. 2019)(       

              

ύ       Doval, et.al. 2023     ό

          ύ    2π

5    ό ύSarif, et.al. 2018)   (Liu, et.al.; 2012)     

    (Synowiecki & Al-Khateeb, 1997; Chobot, et.al. 

1995) Φ 
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) ЭЫІ5_2 ( 

 дϜϾнϧуЇЮϜм еуϧтϝЫЯЮ ϣуЃуϚϽЮϜ ϼϸϝЋгЮϜ(Hemmami, et.al. 2024) 

2π3π1π   Crustaceans 

        Crab  Shrimp   

Crayfish ύ          20π30   ҈ ό

              

               

  (Casadidio, et.al.; 2019)           

             

 (Hong Partarakere & Riyaphan, 2008; Islam, et.al. 2011; Walke, et.al. 

2015)  Jeyanth Allwin, et.al. (2015)       

              

  Φ    
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 Hassan, et.al., (2022)         

     Φ          

 Ogretman, et.al., (2022)          

Pink Shrimp (Parapenaeus long ireostris)        18.82  ҈

   81.50     ҈310       Φ  

ύ2017             ό15  ҈ 

   98   ҈17.782 Φ   

2π3π2π    Fish scalesΥ 

              

 7.2π12               

    COD (Chemical Oxygen demand)  BOD (Biochemical 

Oxygen demand) (Salindeho, et.al. 2022)Φ 

             30π

40  ҈20π30             ҈

  Φ   Kumari & Rath, (2014)     

    Labeo rohit    ΦKumaria. Et.al. (2015)   

     61           ҈

Φ 
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  Aichayawanich & Saengprapaitip, (2019)      

Φ          Alrman, et.al., (2023)  

           TilapiaΦ 

2π3π3π    InsectsΥ 

             

 95          Φ      

              

             

ύCasadidio et. al., 2019Φό 

             

         7   20    

        72    67    

(Hemmami, et.al., 2024)           

                

       (Wang, et.al. , 2020 ; Schafer, et.al. 

, 2025) Φ 

2π3π4π Υ 

            

           (Huet, et.al., 
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2020)                 

            Φ    

               

           10π16     ҈

  26π28 ύ ҈Jucker, et.al., 2020ύ   ΦόJohn, et.al., 2020  ό

   Termitomyces titanicus     30.04     ҈

Shahadha, et.al., (2023)      Agaricus bisporus    

  83    ҈46.922 Φ   

               

    Rhizopus oryzae        

ύ          Kaczmarek, et.al. 2019Φό 

2π3π5π    MollusksΥ 

          Sepia kobiensis , Sepia 

spp., Loligo lessiana and Loligo formosana  ύ  ΦAl Sagheer, et.al., 2009  ό

     S. kobiensis       85.55  ҈

   322.04            

Φ 
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6DDDDDDDDDDDDDDDDDDDDDDDDDDD) {X­ÔW6ĈÞkW¡õ66Review sourcesDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD> 

2π4π     

              

              

           ύ Φ  

 2024             ό

ύ Φ         Seenuvasan et al., 2020όΦ 

             

     ύHamed et al., 2016Φό 

2π4π1π     

            

   Φ            

           Φ   

                

ύ  El Knidri et al., 2018   Υ        Φό

Φ      

2π4π1π1π ύ  DemineralizationόΥ 

ύ  Al-Saad et al., 2017       όHCl  4 ҈

    1:14  24            



     @+  

6176 

6DDDDDDDDDDDDDDDDDDDDDDDDDDD) {X­ÔW6ĈÞkW¡õ66Review sourcesDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD> 

ύ    ΦArbia et al., 2013      όHCl 

 1 M    CÁ25     94҈ 

2π4π1π2π ύ  DeproteinizationόΥ 

ύ  Ben Omar, 2024        όNaOH  

5     ҈1:12  24          

 pHύ    ΦSeenuvasan et al., 2020  όNaOH  6  ҈

  60ϲC      89Φ҈ 

2π4π1π3π ύ   DeacetylationόΥ 

ύ  Al-Saad et al., 2017     όNaOH  50 ҈

 1:10  100ϲC  20           

98.5      ҈45ϲC    Φ     

ύ  Bashiri et al., 2025  όNaOH  60  ҈CÁ90 6  

         92.7     ҈

Φ     

2π4π2π    Υ 

            

         Φ       

             

  Φ             
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ύ    Ahmed et al., 2016Φό 

Υ     

2π4π2π1π ύ    Ultrasound-Assisted 

ExtractionόΥ 

              

ύ   20ς40          ό

     Ϧ Ϧ         

      Φ         

             Navarro-

Baez et al. (2022)            

               

 85          Φ     ҈

  Φ             

               

Φ    

2π4π2π2π ύ   High Hydrostatic Pressure ï 

HHPόΥ 

             100  

600        Φ         
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ύ     Φ         Huang & 

Wang  (2023ύ       100ς600  ό  

               

 78         Φ    ҈

              

        Φ       

Φ          

            

Φ       

2π4π2π3π ύ   Microwave-Assisted ExtractionόΥ 

ύ     Microwave-Assisted Extraction  ό

              

       Φ         

            

               

Φ 

 Nguyen et. al. (2024)        

              

 15      4          

89    ҈Φ          
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     Huang et .al. (2023)     875   

30          86.7      ҈

            

Φ          

2π4π3π    Υ 

            

        Φ       

               

              

ύ        Nikhitha, 2023     Φό

Υ   

2π4π3π1π ύ  DeproteinizationόΥ 

        Lactobacillus spp ΦBacillus 

subtilis        Φ       

   Φ           

Abdulmajid et. al. (2022)   Bacillus subtilis     82   ҈

Φ               

2π4π3π2π ύ  Demineralizationό 

     Lactobacillus plantarum     

  Φ          Younes & Rinaudo 
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(2015)    L. plantarum      90    ҈

Φ           

2π4π3π3π  ύ   DeacetylationόΥ 

          NaOH  Φ  

               

  Φ   Suresh et al. (2023)   NaOH  5   ҈

    75     ҈chitin deacetylase   

Mucor rouxii       45Φ҈ 

2π5π   Υ 

              

ɓï(1-4)             15ς50  ҈

 N-acetyl-D-glucoseamine         Φ

    5  ҈8      ҈ύSingh et al., 

2017όΦ 

       N       

  Φ              

              

        ύIslam et al., 2016Φό 

             

        Φ     
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Φ     

2π5π1π  Υ 

2π5π1 π1   Molecular Weight)όΥ 

             

            

      ύAbo Elsoud & El Kady, 2019 Φό  

       Υ   ύMatica et al., 2019 Φό 

              

   ύHu et al., 2018; Minh et al., 2020 Φό   

     Ҕύ10kDa ό      

             

 pH   3 8.5 ύChoi et al., 2023Φό        

               

    ύAlemu et al., 2023 Φό     

              

      Φ           

   ύAlemu et al., 2023Φό        

       ύ  ό    
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   ύAlemu et al., 2023Φό         

   226.1kDa           

     Φ           

            ύIber et 

al., 2022; Kasaai et al., 2000Φό 

2π5π1π2π ύViscosityόΥ 

             

            Φ   

ύ    Degree of Deacetylation ï DD    ό

Φ        

               

             

ύ Aranaz et al., 2021           Φό

ύ            Zid et al., 

2023Φό 

              

ύpH) (Kasaai et al., 2000)            Φ

  Φ           Chattopadhyay and 

Inamdar (2010)            

   30              
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               Φ

10  24        17Φ      

               

ύ         Benomar et al., 

2023Φό 

2π5π1π3π  ύ  Degree of Deacetylation ï DDόΥ 

ύ    DD          ό

     Φ         

  D-glucosamine        DD   

              

ύ      Zid et al., 2023Φό 

  Zid ύ 2023      όAgaricus bisporus 

     86   ҈FTIR      

              Φ

   DD   Φ 

  Benomar ύ 2023         ό

        ΦDD       

  Azo          DD   

Φ       
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50      Φ           ҈

      FTIR NMR      

ύZid et al., 2023Φό 

2π5π1π4π  Υ 

              Υ 

  Υ             

200  300              Υ 

    Φ 

    Tg Υ           

                 

              Tg   

  50  100  Φύ D.Bajer&H.Kaczmarek ,2022ό 

 Υ             

                 

             

 Υ           

                 

             Φ 

ύDongre, 2019ό 
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 Υ               

             . 

ύDongre, 2019όΦ 

2π5π2π Υ 

2π5π2π1  Υ 

               

                 Φ

         pKa   6.5    

   Φ            

    6            

ύ   Zargar et al., 2015Φό 

              

   Φ   Wang et al. (2024)        

100              

    Φ   Zhang et al. (2024)   Single-

Molecule Force Spectroscopy    pH       

ύhydrophilic water bridges         ό  

Φ 
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       ScienceDirect (2023)      

                

  ύ  50CÁΦ           ό 

         ACS Omega (2024)  

               

Φ          

              

Li et al. (2025) ύ      High Hydrostatic Pressure 

ï HHP    ό           

Φ           

2π5π2π 2π    Υ 

ύ    Water Binding Capacity ï WBCύ    όFat 

Binding Capacity ï FBC         ό

 Φ                

          WBC   381 

673҈      458 805҈        

               

                

316 320҈        314ς535҈     

      ύThomas et al., 2020      Φό
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ύ          Blaps lethifera, Pimelia 

fernandezlopezi, Musca domestica    όWBC FBC    

    517 724 ҈         

                

ύSpringer, 2023Φό 

2π5π2π3π   Υ 

             6.0  

ύ        πNH   Φ     ό

  pKa  6.3          

ύ         Φ  Hό  

       ύπNHό       

     Φ 

          6.0     

    Φ             

  pKa      Φ         

              

ύ        Aranaz et al., 2021ό 

  



     @+  

6296 

6DDDDDDDDDDDDDDDDDDDDDDDDDDD) {X­ÔW6ĈÞkW¡õ66Review sourcesDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD> 

2π5π2π4π  Υ 

              

ύ NHύ   όOHό         

 Φ             

             Φ

                

       Φ        

ύ        Thomas et al., 2020ό 

2π6π  Υ 

            

 (DD)   (Mw)         

      .   Al-An & Hardwieg   

          .   

          (Gram-positive 

Gram-negative)            

     (Aderibigbe & Naki, 2024).Φ 

             

     (ROS)          

.               


